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Abstract

An experimental study was carried out to delineate the flow characteristics in a closed countercurrent
two-phase thermosyphon with concentric tubes. This is to be installed in the HANARO research reactor as a
part of a Cold Neutron Source(CNS). In the present investigation, experiments ata room temperature with
Freon-113 as a moderator were performed. Results show that, based on the magnitude of pressure fluctuation,
the flow regimes could be divided into 4 distinct ones in the (V;, Q;) plane, where V; represents the volume of
the charged liquid and Q; the heat load: a stable flow regime, an oscillatory flow regime, a restablized flow
regime and a dryout flow regime. For V; > 2.5 /, the flow is stable at low (), However, as (), increases, the
flow becomes oscillatory and finally restablizes As V increases, the oscillation amplitude decreases, reaching
to the restablized flow region at low Q, and the liquid level in the moderator cell remains high, In the
oscillatory flow regimes, for a fixed V;, the oscillating period of time varies with Q;, having a minimum value
at a certain value of Q. The heat load, where the oscillating period of time is minimum, decreases as V

increases.
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Fig. 1 A schematic diagram of the experimental facilities
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Fig, 8 Variations of the period of time in oscillating
flows for the volume of the charged liquid(Vy)
and heat load(Q;)



Shiz fxtzel AW o o4 Aol Lxo| ot U 1045

&2 @ WolA Rk, FRest Folgel wi 3
Zo] AAA "t 2, FAFAAHe] Fe
Fig. 7(0)s} (o) vl#A AE AEL AHJFs] 2g
& 2 P dtt AgA FE d9dME FHRA

HHo] 2 7igk ¥ 37 FAL: gl dojye
AA FF F9H wRE o Yo WEEL
obF ZA Jeldol «7)A, AL /5 dgL
SHAFAAT ] & 55 o FAL Q ol Al
e & 4 ek o| WL Fig. 2 9 A9} Y|
= /—lo]c]-

Fig. 8 & W% f&o] A3 A QE 371
MRE W WHE F7]9 WE HAFu
A7), V=23 19 A$= Hole dEeoME
ARA #5 92 FAANA &E oz, o
HA A AeE o= A¥3 oM E ZH°J7§
5 BYos A Ao MGl Fig 8
S EE & 5 dxo), 449 FAFAAH o
;A 7HE EREE F7FA A e 9% =77
A =TVl oj» ghollA H2gE 71PE ¢
T AT o]e]A, o] gt o ’e}_o_f; F7HA7)H g
‘l‘7]7]' Al 2718 AL RoZd f8o], W
T /17 HA7F He dREgS FA5AM4
o] 75 %ﬂ’ﬂ Zol Al gk o3, Gl B
%kAOl, FrAlA Aol Begrs o e d¥s
ol 4 Xﬂ‘”*"é #5 F922 A A A
e mMEefa o)gisid A Holch

4. 4 B

SR dxZe 4T Al
o] dAlol¥ B 4¥E& s8dlo g AES
de F Uth

(1) gAakeld Uie fegde
FEA &7 7Ete g% l w}fﬂr *H FF °§
o, #F FF 449, A¢H F5 9
= °§°ﬂ°$ Lo zih,

2) FAFAAA] L&E dE NFL Fo
AL, AXAH F% Jgo wa mge)

() FAFAAZH] BL&FE HEA &7 WY
HA Hho] Fold.

4) %719 Agdze dxjolH By =
WEol 57 Ho] Wit

(5) BE frz 9G4 E 49 dRstd wa}
F719 FHaghe] EAstm, o ﬂﬂkl He= 9
d de 2ARAAH) eI E ZojEL

aAtel 2

B QTS eRd FAARATA A
U 47 AR A7ae WFAAY A AR
AQoz olFoigen ool AU,

EHIOEH

(1) FZE, 20e
3, ¥ed. Y,
A € =94, 199,
KAERI/RR-1728/9.
(2) Kumai, T., Sakamoto, M. and Takahashi, H., 1987,
“JRR-3 7|22 JT4A4d ZAE A€ HYy=
dAkolH ¥ 1,” JAERI Report,
(3) Kumai, T., Kudo, M., Sakamoto, M., Akutsu, C
and Takahashi, H., 1989, “JRR-3 7/} =2 Y4 =}
4 AAE A% HAHE EAeld HE 27
JAERI Report,
(4) Siegwarth, J. D., Olson, D, A,, Lewis, M. A.,
Rowe, J. M., Williams, R. E. and Kopetka, P., 1994,
“Thermal Hydraulic Tests of a Liquid Hydrogen Cold
Neutron Source,” NISTIR 5026.
(5) Hoffman, H., 1985, “Natural Convection Cooling
of a Cold Neutron Source with Vaporizing Deuterium
at Temperatures of 25K,” Natural Convection:
Fundamentals and Applications, S. Kaksc, W, Aung,
R. Viskanta, eds., Hemisphere Publishing Corp., New
York,
(6) Tien, C. L., Chung, K. 8, and Liu, C. P, 1979,
“Flooding in Two-Phase Countercurrent Flows,” NP-
1283 Research Project 1160-1, Topical Report, Dec.
(7) Nguyen-Chi, H. and Groll, M, 198I,
“Entrainment or Flooding Limit in a Closed Two-
Phase Thermosyphon,” Heat Recovery Systems, 1.
(8) El-Genk, M. S. and Saber, H. H., 1997, “Flooding
Limit in Closed, Two-Phase Flow Thermosyphons,”
International Jowrnal of Heat and Mass Transfer, Vol,
40, No. 9.
(9 Kim, C. J., Moon, S. H. and Kang, H, K., 1997, “A
Study on the Pulse Boiling Occuring Inside the
Liquid Pool of a Closed Two-Phase Thermosyphon,”
KSME Journal, Vol. 21, No. 10, pp. 1254~1261.

, olFg, AR, whads, 9w
FAE, BFE o]ES
“PTAAE Ay



